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FIELD OF THE INVENTION 

The presaat invention relates to network synchronization and more particularly to 
10 software for synchronizdng the playback of a multimedia event on a plurality of 
client apparatuses. 



15 BACKC»OUND OF THE INVENTION 

Systems such as the fatemet ftrpically are point-to-point (or nnicast) systems in 
which a message is converted into a sotcs of addressed packets which are routed 
fiom a source node through a plurality of routers to a destination node. la most 
20 communication protocols the packet includes a header which contains the addresses 
of the source and the destination nodes as well as a sequence number which qjecifies 
the packet's order in the message. 

hi general, these systems do not have the capability of broadcasting a message from 
25 a source node to all the other nodes in the network because such a capability is rarely 
of much use and could easily ovwload the network. However, there are situations 
where it is desirable for one node to communicate with some subset of all the nodes. 
For example, multi-party conferencing capability analogous to that found in the 
public telephone system and broadcasting to a limited number of nodes are of 
30 considCTable interest to users of packet-switched networks. To satisi^ such 

demands, packets destined for several recipients have hem encapsulated in a iinicast 
packet and forwarded from a source to a point in a network where the packets have 
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been repEcated and jforwarded on to all desired recipients. This technique is knowi 
as IP Multicasting and the network over which such packets are routed is referred to 
as the Multicast Backbone or MBONE. More recently, routers have become 
available which can route the multicast addresses (class D addresses) provided for in 
5 conununication protocols such as TCP/DP and UDP/BP. A multicast address is 
essmtially an address for a groi^) of host computers who have indicated tbeir desire 
to participate in that group. Thus, a multicast packet can be routed from a source 
node through aphirality of multicast routers (ornarouters) to one or more devices 
receiving the multicast packets. From there the packet is distributed to all tiie host 
10 computers that are members of the multicast group. 

These techniques have been used to provide on the latemet audio and video 
conferencing as well as radio-like broadcasting to groups of interested parties. See, 
for exanq>le, K. Savetz et al. MBONB Multicasting Tomorrow's Inteniet QDG 
15 Books Worldwide lha, 1996). 

Further details concerning technical aspects of multicasting may be found in the 
Memet documents Request for Comments (RFC) 1112 and 1458 which are 
reproduced at Appexidices A and B of fhe Savetz book and in D. P. Brutaman et al.^ 
20 '"MBONE provides Audio and Video Across the Memet," IEEE Computer, Vol. 27, 
No. 4 pp. 30-36 (April 1994), all of which are incorporated herein by reference. 



Multimedia compute systems have become increasingly popular over the last 
several years due to their versatility and flieir intraactive presentation style. A 

25 multimedia computer system can be defined as a computer system having a 

combination of video and audio ou^uts for presentation of audio-visual displays. A 
modem multimedia computer system typically includes one or more storage devices 
such as an optical drive, a CD-ROM, a hard drive, a videodisc, or an audiodisc, and 
audio and video data are typically stored on one or more of these mass storage 

30 devices. In some file formats the audio and video are interleaved together in a single 
file, while in oth^ formats the audio and video data are stored in differ^t files, 
many times on different storage media. Audio and video data for a multimedia 



display may also be stored in separate computer systems that are networked togeliier. 
la this instance, the computer system presenting the multimedia display would 
receive a portion of the necessary data from the other computer system via the 
network cahling. 

5 

Graphic images used in Windows multimedia applications can be created in either of 
two ways, these being bit-mapped images and vector-based images. Bit-mapped 
images conq)rise a plurality of picture elements pixels) and are created by assigoing 
a color to each pixel inside thp image boundary. Most bit-mapped color images 

1 0 require one byte per pixel for storage, so large bit-mapped images create 

correspondingly large files. For example, a futl-screen, 256-color image in 640-by' 
480-pixel VGA mode requires 307,200 bytes of storage, if the data is not 
compressed. Vector-based images are created by dejBning the end points, thickness, 
color, pattern and curvature of lines and solid objects comprised within the image. 

15 Thus, a vector-based image includes a definition which consists of a numerical 
representation of the coordinates of the object, referenced- to a comer of the image. 

Bit-m^ped images are the most prevalent type of image stor^e format, and the 
most common bit-mapped-image file formats are as follows. A file format refeued 

20 to as BMP is used for Windows bit-map files in 1-, 2-, 4-, 8-, and 24-bit color 

depths. BMP files contain a bit-map header that defines the size of the images the 
number of color planes, the ^e of compr^on used (if any), and the palette used 
Tlie Windows DIB (device-independent bit-map) format is a variant of the BMP 
format that includes a color table defining the RGB (red green blue) values of the 

25 colors used. Odier types of bit-map formats inchide the TIF (tagged image format 
file), the PCX (Zsoft Personal Computer Paintbrush Bitmap) file format, the GIF 
(graphics interchange file) format; and the TGA (Texas Instruments (}raphic 
Architecture) file format. 

30 The standard Windows format for bit-mapped images is a 256-color device- 
independent bit map (DDB) with a BMP (the Windows bit-m^ped file format) or 
sometimes a DIB extension. The standard Windows format for vector-based images 



is refeired to as WMF (Windows meta file). 

Full-motion video implies that video images shown on the computer's screen 
simulate those of a television set with identical (30 frames-per-second) fiame rates, 
5 and that these images are accompanied by high-quality stereo sound. A large 

amoimt of storage is required for high-resolution color images, not to mention a full- 
motion video sequence. For example, a single firame of NTSC video at 6404)y-400- 
pixel resolution with 16-bit color requires 512K of data per jftame. At 30 flames per 
second, over 15 Megabytes of data storage are required for each second of full 

10 motion video. Due to ttie large amount of storage required for full motion video, 
various types of video compression algorithms are used to reduce the amount of 
necessary storage. Video compression can be performed either in real-time, i.e., on 
the fly during video capture, or on the stored video JBle after the video data has been 
captured and stored on the media. In addition^ different video compression methods 

1 5 exist for still graphic images and for full-motion video. 

Examples of video data compression for still graphic images are RLE (run-lengfli 
encoding) and IPEG (Joint Photographic Exp^ Group) compression. RUB is the 
standard compression method for Windows BMP and DIB files. The RLE 

20 compression method operates by testing for duplicated pixels in a single line of the 
bit map and stores the numb w of consecutive duplicate pixels rafh©: than the data for 
flie pixel itself, JPEG compression is a groiq) of related standards that provide either 
lossless (no image quality degradation) or lossy ^perceptible to severe 
degradation) compression ^es. Although IPBG compression was desigued for ftie 

25 coinpxession of still images rather than video, several manufecturers supply JPEG 
compression adapter c^ds for motion video ^plications. 

In contrast to conq^ression algorithms for still images, most video compression 
algorithms are designed to compress fidl motion video. Video compression 
30 algorithms for motion video generally use a concept referred to as interftame 

compression, which involves storing only the differences between successive firames 
in the data file. Inter&ame compression bepns by digitizing the entire image of a 



10 



key frame. . Successive frames are compared with the key frame, and only the 
differences between llie digitized data from the key frame and from ttie successive 
frames are stored. Periodically, such as wheu new scenes are displayed, new key 
frames are digitized and stored^ and subsequent comparisons begin from this new 
reference point It is noted that interframe compression ratios are content-dependent, 
i.e., if the video clip being compressed includes many abrupt scene transitions from 
one image to anoth^, the conipression is less ef&d^t Bxamples of video 
compression which use an interframe compression technique are MPEG, DVI and 
frideo, among others. 



MPEG (Moving Pictures Experts Group) compression is a set of methods for 
compression and decompression of full motion video images that uses the interframe 
compression technique described above. The MPEG standard requires that sound be 
recorded simultaneously wifh the video data, and the video and audio data are 
1 5 interleaved in a single file to aUcmpt to maintain the video and audio synchronized 
dming playback. The audio data is ^ically compressed as well, and the MPEG 
standard specifies an audio compression method refuted to as ADPCM (Adaptive 
Differential Pulse Code Modulation) for audio data. 

20 A standard referred to as Digital Video Interactive (PVI) format developed by latel 
Corporation is a compression and storage fbmiat for friU-motion video and high- 
fidelity audio data. The DVI standard uses interframe compression technique 
similar to tiiat of the MPEG standard and uses ADPCM compression for audio data. 
The compression method used in DVI is referred to as RTV 2.0 (real time video), 

25 and this compression method is incorporated into Mel's AVK (audioAddeo kernel) 
software for its DVI product line- IBM has adopted DVI as the standard for 
displaying video for its Ultimedia product line. The DVI file foxmat is based on the 
Intel i750 chipset and is si^ported through the Media Control Interface (MCI) for 
Windows, Microsoft and hitd jointly annoimced the creation of tiie DV MCI 

30 (digital video media control interfece) command set for Windows 3.1 in 1992. 



The Microsoft Audio Video Interleaved (AVI) format is a special compressed file 



n 



Structure fonnat designed to enable video images and synchronized soimd stored on 
CD-ROMs to be played on PCs with standard VGA displays and audio adapter 
cards. The AVI compression method uses an interframe method, i.e., the differences 
between successive frames are stored in a manner similar to the compression 
5 methods used in DVI and MPEG. The AVI fonnat uses synmietrical software 
compression-decompression techniques, i.e,, both compression and decompression 
are peifcrmed in real time. Thus AVI files can be created by r^rding video images 
and sound in AVI format from a VCR or television broadcast in real time, if enough 
free hard disk space is available. 

10 

Despite these compression algoriflims, it is very diflBcult to simultaneously multicast 
multimedia material due to bandwidth restraints. This problem is unavoidable with 
present technology since such large amounts of data must be transferred over 
' networks such as the Mtemet from a single host serv^ to numerous client 
15 computers- 



SUMMARY OF THE INVENTION 



A system, method and article of manufacture are provided for creating a 
synchronizer object in order to playback an event simultaneously on a plurality of a 
client ^aratuses. First, a request is received utilizing a network for viewing an 
event. Next, the request is queued in memory- In response to the request, an object 
is created which is adapted to playback the event on a client ^paratus simultaneous 
with fte playback of iho event on the remaining client apparatuses upon the receipt 
of an activation signal. The object is sent to one of the client apparatuses utilizing 
the network for being stored therein. 

In one embodiment of the present invention, flie request is received via an 
application program embedded in a site on the network. In accordance with a 
primary aspect of the present invention, the object may be adapted to playback Che 
event which is stored in memory of the client apparatus. Such memory includes a 
digital video disc (DVD). 

hi another aspect of tiie present invention, tiie object identifies a start time when the 
playback of the event is to begin on each of the client apparatuses. As an option, the 
activation signal maybe provided using a clock of tihe client apparatus. 



BRIEP DESCRDPTION OF THE DRAAVINGS 



The inventioa will be better understood when consideration is given to the following 
detailed description thereof. Such description makes reference to the annexed 
draAvings wherein: 

Figure 1 is a schematic diagram of a hardware implementation of one embodiment 
of the present invention; 

Figure 2 illustrates a flowchart delineating a method for synchronizing an event on a 
plurality of client apparatuses in accordance with one embodiment of the present 
invention; 

Figure 3 illustrates a flowchart delineating a method for storing synchronization 
information for subsequent playback of an event in accordance with one 
embodiment of the present invention; 

Figure 4 illustrates a flowchart setting forth a method for providiag overlays daring a 
sync^ironized ev^t on a plurality of client ^paratuses in accordance widi one 
embodiment of the present invention; 

Figure S illustrates a flow diagram for delayed synchronization of an ev^ on a 
plurality of client apparatuses in accordance wifli one embodiment of the present 
invention; 

Figure 6 illustrates a flow diagram for providing information on a synchronized 
event on a plurality of client apparatuses in accordance with one embodiment of the 
present invation; 

Figure 7 illustrates a method for creating a synchronizer object in order to playback 
an event simultaneously on a plurality of client apparatuses in accordance with one 
embodiment of the present invention; 



Figure 8 illustrates a flowchart for affording a scheduler object adapted to facilitate 
the playback of an event simultaneously on a plurality of networked clirat 
apparatuses in accordance with one embodiment of the present invention; 

Figure 9 is a flowchart delineating a method for identifying a plurality of events 
which are played back simultaneously on a plurality of netwQ±ed client apparatuses 
in accordance with one ^bodiment of the present invention; 

Figure 10 shows a flowchart delineating a technique for interfacing a plurality of 
different types of playback devices of cKent apparatuses which are networked to 
simultaneously playback an event in accordance wiflx one embodiment of the presrat 
invention; 

Figure 11 illustrates the manner in which a layer factory is created in accordance 
with one embodiment of flic present invention; 

Figure 12 illustrates the manner in which user requests are processed in accordance 
with one embodiment of the present invention; 

Figures 13-16 illustrate various class/component diagrams in accordance with one 
embodiment of fhe present invention; 

Figure 17 illustrates a logical sequence diagram in accordance with one snbodiment 
of the present invention; 

Figure 18 illustrates a logical sequence diagram that shows server side collaboration 
in accordance with one embodiment of the present invention; and 

Figure 19 illustrates a logical sequence diagram showing client side collaboration in 
accordance with one embodiment of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Figures 1-19 Ulustrate a system for synchrordzing an event on a plurality of client 
apparatuses. Prior to use, an event is stored in memory on at least one of the client 
apparatuses. Such client apparatuses are ad^ted to be connected to a network along 
with a host computer(s). In operation, information is transmitted £:om the host 
computer to the at least one client apparatus utilizing the network. This informatioa 
aDows for the simultaneous and synchronous playback of the event on each of the 
client apparatuses. 

In various embodimmts, the client apparatuses may take the form of computers^ 
televisions, stereos, home appliances, or any other typ^ of devices. In one 
embodiment, the client apparatuses and the host computer each include a computer 
such as an IBM compatible computer, Apple Macintosh computer or UNIX based 
workstation. 

A representative hardware emdronment is depicted m Figure 1, which illustrates a 
typical hardware configuration of a workstation in accordance with a preferred 
embodiment having a central processing unit 110, such as a microprocessor, and a 
number ofother units interconnected via a system bus 112. Hie workstation shown 
in Figure 1 includes a Random Access Memory (RAM) 114^ Read Only Memory 
(ROM) 116, an I/O adapter 118 for connecting peripheral devices such as disk 
storage units 120 (i.e. DVD playback device) to the bus 112, a user inter&ce adapter 
122 for connecting a keyboard 124, a mouse 126, a speaker 128, a microphone 132, 
and/or other user interface devices such as a touch screen (not shown) to the buis 
112, communication adqiter 134 for connecting the workstation to a communication 
network (e.g., a data processing network) and a display adspter 136 for coimecting 
the bus 1 12 to a display device 138. The workstation typically has resident thereon 
an opemting system such as flie Microsoft Windows NT or Windows/95 Operatmg 
System (OS), the IBM OS/2 operating system, the MAC OS, or UNIX operating 
q^em. Those skilled in the art will appreciate that the present invention may also 
be implemented on platforms and operating systems othor than those motioned. 



A preferred embodimmt is written using JAVA, C, and the C++ language and 
utilizes object oriented programming methodology. Object oriented programming 
(OOP) has become increasingly used to develop conqilex applications. As OOP 
moves toward the mainstream of software design and development, various software 
solutions require adaptation to make use of the benefits of OOP. A need exists for 
these principles of OOP to be applied to a messaging interface of an electronic 
messaging system such £bat a set of OOP classes and objects for the messaging 
interface can be provided. 

OOP is a process of developing computer software using objecte, including the steps 
of analyzing the problem, designing the system, and constructing the program. An 
object is a software package that contains both data and a collection of related 
structures and procedures. Since it contains both data and a collection of structures 
and procedures, it can be visualized as a self-sufScient component that does not 
require other additional structures, procedures or data to perform its specific task. 
OOP, therefore, views a computer program as a collection of largely autonomous 
components, called objects, each of which is responsible for a specific task. This 
concqjt of packaging data, structures, and procedures together in one component or 
module is called encapsulation. 

In general, OOP componaits are reusable software modules which present an 
inter&ce that conforms to an object model and which are accessed at run-time 
through a component integration architecture. A component integration architecture 
is a set of ardiitecture mechanisms which allow software modules in different 
process spaces to utilize each others capabilities or functions. This is generally done 
by assuming a common component object model on which to build the architecture. 
It is worthwhile to differentiate between an object and a class of objects at this point 
An object is a single instance of the class of objects, which is often just called a 
class. A class of objects can be viewed as a blueprint, from which many objects can 
be formed. 



OOP allows the progranimer to create an object that is a part of another object. For 
example, the object representmg a piston engine is said to have a composition- 
relationship with the object representing a piston. In reahty, a piston engine 
comprises a piston, valves and many other components; the &ct that a piston is an 
element of a piston engine can be logically and semantically represented in OOP by 
two objects. 

OOP also allows creation of an object that "depends from" another object. If there 
are two objects, one representing a piston engine and the other representing a piston 
engine wherein the piston is made of ceramic, then the relationship between the two 
objects is not that of composition. A ceramic piston engine does not make up a 
piston engine. Rather it is merely one kind of piston engine fliat has one more 
limitation tiian the piston engine; its piston is made of c^amic. In this case> the 
object representing the ceramic piston engine is called a derived object, and it 
inherits all of the aspects of the object rq)re$enting the piston engine and adds 
further limitation or detail to it The object representing &e ceramic piston engine 
"depends from'* the object representing the piston engine. The relationship between 
fliese objects is called inheritance. 

When the object or class representing the ceramic piston engine inherits all of tiie 
aspects of the objects representing the piston engine, it inherits the thermal 
chaiacterisfics of a standard piston defined in the piston engine class. However, the 
ceramic piston ^gine object overrides these ceramic specific thermal characteristics, 
which are typically different from tiiose associated with a metal piston. It skips over 
the original and uses new functions related to ceramic pistons. Different kinds of 
piston engines have differ^t characteristics, but may have the same underlying 
^notions associated with it (e.g., how many pistons in the engine, ignition 
sequences, lubrication, etc.). To access each of these fimctions in any piston engine 
object, a progranmiCT would call the same functions with the same names, but each 
type of piston engine may have different/oveniding implementations of functions 
behind the same name. This ability to hide different implementations of a function 




behind the same name is called polymoiphism and it greatly simplifies 
communication among objects. 

With the concepts of composition-relationship, encapsulation, inheritance and 
5 polymorphism, an object can represent just about anything in the real world. In fact, 
one's logical perception of the reality is the only limit on deternuning the kinds of 
things that can become objects in object-oriented software. Some typical categories 
are as follows: 

• Objects can represent physical objects, such as automobiles in a tra£Bc-flow 
10 simulation, electrical components in a circuit-desiga program, countries in an 

economics model, or aircraft in an air-trafBc-control system. 

• Objects can represent elements of the computer-user environment such as 
windows, menus or graphics objects. 

• An object can represent an inventory, such as a personnel file or a table of the 
1 5 latitudes and longitudes of cities. 

• An object can represent user-defined data types such as time, angles, and 
complex nximbers, or points on Ae plane. 

Witti this enormous capability of an object to represent just about any logically 
20 separable matters, OOP allows the software developer to design and iinplement a 
computor program that is a model of some aspects of reality, whether that reality is a 
physical entity, a process, a system, or a composition of matter. Since the object can 
represent anything, the software developer can create an object which can be used as 
a component in a larger software project in the fixture. 

25 

If 90% of a new OOP software program consists of proven, existing components 
made fi^om preexisting reusable objects, then only the remaimng 10% of the new 
software project has to be writtM and tested firom scratch. Since 90% already came 
fi-om an inventory of ext«isively tested reusable objects, the potential domain fiom 
30 which an error could originate is 10% of the program. As a result, OOP enables 
software developers to build objects out of other, previously built objects. 



This process closely res^bles complex machinery being built out of assemblies and 
sub-assemblies. OOP technology, therefore, makes software engineering more like 
bardware engineering in that software is built -torn existing components, which are 
5 available to the developer as objects. All this adds up to an improved quality of the 
software as well as an increased speed of its development 

Programming languages are beginning to fully siq)port the OOP principles, such as 
encapsulation, inheritance, polymorphism, and composition-relationship. With the 

10 advent of the C-h- language, many commercial software developers have embraced 
OOP. C++ is an OOP language that off^ a fiast, machine-executable code. 
Furfherraore, 0++ is suitable for both commercial-application and systems- 
programming projects. For now, C++ appears to be the most popular choice among 
many OOP programmers, but there is a host of other OOP languages, such as 

15 Smalltalk, Common Lisp Object System (CLOS), and Eiifel. Additionally, OOP 
capabilities are being added to more traditional popular corcputer programming 
languages such as Pascal. 

The benefits of object classes can be summarized, as follows: 
20 • Objects and their corresponding classes break down comply programming 
problems into many smaller, simpler problems. 

• Encapsulation enforces data abstraction through the organization of data into 
small, independent objects that can communicate with each other. 
Encsqpsulation protects the data in an object from accidental damage, but 

25 allows other objects to intact with that data by calling the object's mOTiber 

ftmctions and structures. 

• Subclassing and inheritance make it possible to extend and modify objects 
through deriving new kinds of objects from the standard classes available in 
tihe systmL Thus, new capabilities are created without having to start Scorn 

30 scaratch. 



• Polymorphism and multiple inheritance make it possible for different 
programmers to mix and match characteristics of many different classes and 
create specialized objects fliat can still work with related objects in 
predictable ways, 

5 • Class hierarchies and containment hierarchies provide a flexible mechanism 
for modeling real-world objects and the relationships among fhem. 

• libraries of reusable classes are useful in many situations, but they also have 
some limitations. For example: 

• Complexity. In a complex system> the class hierarchies for related classes 
10 can become extremely confusing, with many dozens or even himdreds of 

classes. 

• Flow of control. A program written with the aid of class libraries is still 
responsible for the flow of control (i*e., it must control the interactions 
among all the objects created from a particular library). The programmer has 

15 to decide which functions to call at what times for which kinds of objects. 

• Duplication of effort. Although class libraries allow programmers to use and 
reuse many small pieces of code, each programmer puts those pieces together 
in a different way. Two different programmes can use the same set of class 
libraries to write two programs that do exactly the same thing but whose 

20 internal structure (i.e., design) may be quite dMfeent, depending on hundreds 

of small decisions each programmer njakes along the way. Inevitably, 
amilar pieces of code end up doing similar filings in slightly different ways 
and do not work as well together as fhey should. 

25 Class libraries are very flexible. As programs grow more complex, more 

programmers are forced to reinvent basic solutions to basic problems over and over 
agaiiL A relatively new extension of the class library concept is to have a framework 
of class libraries. This framework is more complex and consists of significant 
collections of collaborating classes that capture bofli the small scale patterns and 

30 major mechanisms that implement the common requirements and design in a 
specific application domain. They were first developed to fi:ee ^plication 



programmers from the chores involved in displaying menus, windows, dialog boxes, 
and other standard user interface elements for personal computers. 

Frameworks also represent a change in the way programmers think about the 
5 interaction between the code they write and code written by others, la the early days 
of procedural programming, the programmer called hT>raries provided by the 
operating system to perform certain tasks, but basically the program executed down 
the page from start to finish, and the programmer was solely responsible for the flow 
of control. This was appropriate for printing out paychecks, calculating a 
1 0 mathetuatical table, or solving other problems with a program that executed in just 
one way. 

The development of graphical user interfaces began to turn this procedural 
programming arrangement inside out. These interfaces allow the user, rather than 

1 5 program logic, to drive the program and decide when certain actions should be 

performed. Today, most personal computer software accomplishes this by means of 
an event loop which monitors the mouse, keyboard, and other sources of external 
events and calls the appropriate parts of the programmes code according to actions 
that flbie user performs. The programmer no longer determines the order in which 

20 events occur. Bistead, a program is divided into separate pieces that are called at 
unpredictable times and in an unindictable order. By relinquishing control in this 
way to users, the developer creates a program that is much easier to use. 
Never&eless, individual pieces of the program written by the developer still call 
libraries provided by the operating system to accomplish certain tasks, and the 

25 programmer must still determine the flow of control within each piece after it's 
called by ttie event loop. Application code still "sits on top of the system. 

Even event loop programs require programmers to write a lot of code that should not 
need to be writtOT separately fox every application. The concept of an application 
30 framework carries the event loop concept fiarther. Instead of dealing with all the 
nuts and bolts of constmcting basic menus, windows, and dialog boxes and then 
making these things all work together, programmers using application fiamewoiks 



start with working application code and basic user interface elements in place. 
Subsequently, they build from there by replacing some of the generic capabilities of 
the JGramework widi the specific capabilities of the intended applicatioiL 



5 Application frameworks reduce the total amount of code that a pro gramme has to 
write from scratch. However, because the framework is really a generic q>plication 
that displays windows> supports copy and paste, and so on, the prograrmner can also 
relinquish control to a greater degree than event loop progmms permit The 
framework code takes care of almost all event haiMiling and flow of control, and the 
1 0 programmer's code is called only when the framework needs it (e.g., to create or 
manipulate a proprietary data structure). 

A programme: writing a framework program not only relinquishes control to the 
user (as is also true for event loop programs), but also relinquishes the detailed flow 
15 of control within the program to tbe framework. This approach allows the csreation 
of more complex systeoots that work together in interesting ways, as opposed to 
isolated programs, having custom code, being created over and over again for similar 
problems. 

20 Urns, as is Qq>lained above, a framework basically is a collection of cooperating 
classes that make isp a reusable design solution fr>r a given problem domain. It 
typically includes objects that provide default behavior (e.g., for menus and 
windows), and programmers use it by inhmting some of that default behavior and 
ovemding other behavior so tbat the framew^ork calls application code at the 

25 ^propriate times. 

There are three main differences between frameworks and class libraries: 
• Behavior versus protocol. Class libraries are essentially collections of 

bdiavxors that you can call when you want those radividual behaviors in yoiir 
30 program. A framework, on the other hand, provides not only behavior but 

also the protocol or set of rules that govern the ways in whidi behaviors can 



be combined, including rules for what a programmer is supposed to provide 
veraus what the framework provides. 

• Call versus override. With a class hbrary, the code the programmer 
instantiates objects and calls their member functions. It's possible to 
instantiate and call objects in the same way with a fiameworic (i.e., to treat 
the framework as a class library), but to take frill advantage of a framework's 
reusable design, a programmer typically writes code ttiat overrides and is 
called by the framework. The framework manages the flow of control among 
its objects. Writing a program involves dividing responsibihties among the 
various pieces of software that are called by the framework rather than 
spedftdng how the different pieces should work toge&er. 

• Implementation versus design. Wifli class libraries, programmers reuse only 
implementatioi^ whereas with frameworks, they reuse design. A firamework 
embodies the way a family of related programs or pieces of software work. It 
represents a generic design solution that can be adapted to a variety of 
specific problems in a given domain. For example, a single framework can 
embody the way a useac interface works, even though two different user 
interfeces created with the same framework might solve quite different 
interfece problems. 

Thus, througii the development of frameworks for solutions to various problems and 
prograrmning tasks, significant reductions in the design and development effort for 
software can be achieved. A preferred embodiment of the invention utilizes 
HyperText Markcqp Language (HTML) to impl^ent documents on the Internet 
together with' a general-purpose secure conmiunication protocol for a transport 
medium between the client and ihe Newco. HTTP or other protocols could be 
readily substituted for HTML without undue experimentation. Information on &ese 
products is available in T. Bemers-Lee, D* Cormoly, "RFC 1 866: Hypertext Markup 
Language - 2.0" (Nov. 1995); and R. Fielding, H, Frystj*:, T. Bemers-Lee, J. Gettys 
and J.C. Mogul, "Hypertext Transfer Protocol - HTIP/1.1: HTTP Working Group 
Internet Draft" (May 2, 1996). HTML is a simple data format used to create 
hypertext documents that are portable from one platform to another. HTML 



documents are SGML documents with generic semantics that are appropriate for 
representing infoimation from a wide range of domains. HTML has been in use by 
the World-Wide Web global information initiative sbce 1990- HTML is an 
application of ISO Standard 8879; 1986 Information Processing Text and OfEce 
5 Systems; Standard Generalized Markup Language (SGML), 



To date, -Web development tools have been limited in their ability to create dynamic 
Web applications which span from cU&at to server and interoperate with existing 
computing resources. Until recently, HTML has been the dominant technology used 
10 in development of Web-based solutions. However, HTML has proven to be 
inadequate in tiie following areas: 
Poor performance; 
Restricted user interface capabilities; 
Can only produce static Web pages; 
15 • Lack of interoperability wi& existing applications and data; and 
Inability to scale. 

Sun Microsystem's Java language solves many of the client-side problems by: 

• Improving performance on tibie client side; 

20 • Enabling the creation of dynamic, real-time Web applications; and 

• Providing the ability to create a wide variety of user interface components. 

With Java, developers can create robxist User Merface (UI) components. Custom 
"widgets*' (e,g., real-time stock tickers, animated icons, can be created, and 
25 client-side perfi>nnance is improved. Unlike HTML, Java supports the notion of 
client-side validation, offloading appropriate processing onto the client for improved 
performance. Dynamic, real-time Web pages can be created. Using the above- 
mentioned custom UI con^onents, dynamic Web pages can also be created 



30 Sun's Java language has emerged as an industry-recognized language for 

'"programmingtheBitemet" Sun defines Java as: "a simple, object-oriented. 



distributed, interpreted, robust, secure, architecture-neutral, portable, high- 
perfonnance, muWtbreaded, dynamic, buzzword-compliant, general-purpose 
programming language. Java supports programming for the Internet in the fom of 
platform-independent Java applets.** Java applets are small, specialized s^pHcations 
5 that comply wifli Sun*s Java Application Programining Interface (API) allowing 
developers to add "interactive content" to Web documents (e.g., simple animations, 
page adornments, basic games, etc.). Applets execute wittun a Java-compatible 
browser (e.g., Netsc^e Navigator) by copying code fiom the server to client. From 
a language standpoint, Java's core feature set is based on Sun's Java literature 
10 states that Java is basically, "C-H- with extensions from Objective C for more 
dynamic method resolution." 

Anotiier technology that provides similar function to JAVA is provided by Microsoft 
and ActiveX Technologies, to give developers and Web designers wherewithal to 

15 build dynamic content for the Intemet and personal computes. ActiveX includes 
tools £>r developing animation, 3-D virtual reality, video and other multimedia 
content Xhetoolsuse&itemetstandards, work on multiple platforms, and are being 
supported by over 100 companies. The group's building blodcs are called ActiveX 
Controls, small, fast components that mable developers to embed parts of sojftware 

20 in hypertext markq) language (HTML) pages. ActiveXControls work with a variety 
of programming languages including Microsoft Visual C-H-, Borland Delphi, 
Microsoft Visual Basic programming system and, in the future, Microsoft's 
development tool for Java, code named "Jakarta.** ActiveX Technologies also 
includes ActiveX Server Framework, allowing developers to create server 

25 ^plications* One of ordinary skill in the ait readily recognizes fliat ActiveX could 
be substituted for JAVA without undue experimentation to practice the invention. 

Synchronization Overview 

30 Figure 2 illustrates a flowchart delineating a method for synchronizing an event on a 
plurality of client apparatuses. First, in operation 200, an event is stored in memory 
on at least one of the client apparatuses. Tn various embodim^ts, the memory may 



take the fonn of an electromagnetic medium, or any type of optical storage device, 
i,e. CD-audio. In a primary aspect of the present invention, the memoiy includes a 
digital video disc (DVD) (audio or video). Furfha:, for reasons that will soon 
become apparent, the information includes chapter information associated with the 
5 DVD. Jn such embodiment where the memoiy is portable, the user may be required 
to purchase the memoiy, i.e. DVD, in order to participate in a synchronized event, 
thus increasing the sale of DVD's. 

It should be noted that the event need not be necessarily stored in meinory on all of 
10 the client apparatuses, but rather stored on one or some of the client apparatuses and 
streamed to the remaining client apparatuses at variant rates. This maybe feasibly 
accomplished if the client apparattts(es) containing the stored event has a high- 
bandwidth cozmection wifh. the remaining client apparatuses. For exanq>le> the client 
apparatus(es) containing the stored event may include a server that has a coimection 
15 to a pluraht/ of televisions via a cable network, i.e. WEBTV- Similar functionality 
may be achieved via a broadcast medium. The present invention is thus flexible by 
having an ability to host user events and corporative events. 

In one embodiment, the event include a video and audio presentation such as 
20 movie, a concert, and/or a theatrical event It should be noted, however, that the 
event may included any recording capable of being played back for entertainment, 
education, informative or other similar purposes. 

In use, tfie client apparatuses and a host conxputer are adapted to be connected to a 
25 network. Such network may include a wide, local or any other type of 

communication network- For example, a wide area network such as the latemet may 
be employed which operates using TCP/IP or IPX protocols- 

In operation 202, information is transmitted from the host compute to the 
30 appropriate client ^paratuses utilizing flie network. This information allows for the 
simultaneous and synchronous playback of the event on each of the client 
^paratuses. In one embodiment, the information may also include a start time when 



the playback of the event is to begm on each of the client apparatuses. Further, an 
ending time mzy be included when the playback of the event is to end on each of tiic 
client apparatuses. Still yet, '^lay" comnoand information may be sent to fiie client 
apparatuses at the start time* As an option, input may be received from the user, and 
used to alter the playback of the event The host server, or synchronization server, 
can also control various streams of a variant rate and different hardware associated 
with those streams. 

The present invention thus has the ability to synchronize video playback for one or 
multiple (thousands) users from one or multiple phj^ical locations, and to 
synchronize with external video, audio and/or data streams. 

Users of the present invention are at multiple physical locations and host servers 
may also be at differeiit locations. The present invention is thus a scalable system 
-which is capable of servicing an unlimited number of users. Since the contesit is 
local to the user machine, no high network bandwidth is required. 

History Download Capabihties 

Figure 3 illustrates a flowchart delineating a method for storing synchFoni^afion 
information for subsequent playback of an event Initially, in operation 300, an 
event is stored in memory on at least one of the client apparatuses, as set forth 
earlier. These client apparatuses are adapted to be connected to a network along 
with a host computer during use, 

Jn operation 302, infomiation is stored on the host conq)uter(s) for allowing the 
simultaneous playback of the event on each of the client ^paratuses. In one 
embodiment, the information m^ include a history and data associated with the 
synchronous playback. In particular, the history may include any overlaid 
materialCas will be described hereinaft^ in greats detail), any specific commands 
ajgecting the playback of the information, or any other type of general information, 
i.e. start tune, end time, etc* 



in operation 304, tiie information may be downloaded utilizing the network at any 
time after flie synchronous playback of the event. Such downloaded information 
may then be used for playback after the simultaneous playback of the event. As 
such> the present invention has the ability to allow users to download a history and 
data associated with a particular synchronization event and play it later. 

Overlay S vnchronization 

Figure 4 illustrates a flowchart setting forth a method for providing overlays during a 
synchronized event on a plurality of cli^t apparatuses or any other source. First, in 
operation 400, a plurality of client apparatuses are conuected via a network. In 
operation 402, an event may be simultaneously played back on the client apparatuses 
utilizing the network, as set forth earlier. 

During the playback of the event, visual and/or audio material may also be overlaid 
on die event based on input received from at least one of the client apparatuses. See 
operation 404. This may be accomplished by transmitting the overlay material fix>m 
one of the cKent q)paratuses to the host computer or any other server, and 
multicasting the same to the remaining client apparatuses. 

As an option, the overlay material may include annotations on a di^lay of the client 
apparatus. For example, the ov^lay material may include sketches which are 
inputted by way of a stylus-based input screen or a keyboard or the like^ along with a 
voiceover inputted by way of a microphone or voice synthesizer. Such capability 
may also be quite valuable in an educational environment 

In one embodiment, the overlay material may also be displayed on each of the client 
apparatuses utilizing the network. This allows each of the users to expsience the 
overlay in real-time during the simultaneous plaj^ack of the event As an option, 
the user inputting the overlay material may select which users may experience the 



overlay material. The cKent apparatus that provided the overlay raaterial may also 
be identified to the users experiencing the overlay materiaL 



It should be noted that various bi-directional conmunication may be enabled for 
5 allowing data to travel to and &om the server. For instance, the playback of the event on 
the client apparatuses may be altered in any feasible way based on input £:om a user. 

Late Synchronization 

10 Figure 5 illustrates a flow diagram for delayed synchronization of an event on a 
pluralitjr of client apparatuses. First, in operation 500, a plurality of client 
apparatuses are connected via a network and an Gvmt is stored in memory on the 
client apparatuses. The event is then simultaneously played back on the client 
apparatuses utilizing the network, as set &rdi earlier. Note operation 502. 

15 

During the simultaneous playback, a request may be received from one of the client 
apparatuses for that particular to be included in the synchronized event, as set fonb 
in operation 504. This request may be received after the synchronized event has 
already begun while it is still playing. Further, the request may be submitted via a 
20 site on a netwoiic, i.e. websita 

Jn response to the request, information is transmitted in operation 506 to the 
requestmg client apparatus utilizing the network. This infomiatioD is adapted for 
id^tifybg a location in the memory where the event is currently being played back. 
25 Tliis allows &e simultaneous playback of the event on the requesting client 
^arattts. 

The end users are thus able to come in at a later time and to be synchronized with the 
event Targeted synchronization and various filters criteria can be applied to target 
30 different audiences. Also language and cultural differences can be taken into 

account Still yet, the present invention may be ad^ted to address users on different 
hardware platforms (MAC, PC, set-top boxes). This maybe accomplished by 
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ideatLfying the user using a cookie, a user profile which is identified by way of a log 
in, or a Bum Cut Area (BCA) of the disc. 

An example setting forth details relating to identifying DVDs will now be set forth. 
5 First, a content own^ (such as studio) requests use of the BCA on their DVDs. Based 
on request, the replicator (examples include WAMO, Panasonic. Nimbus, Technicolor, 
Pioneer,.C!rest) adds unique BCA number to every DVD. Adding BCA numbo: to each 
DVD requires a special (YAG) laser. This may be the very last step in the 
manufacturing process. The BCA numbers for a specific DVD must then be entered 
10 into IhterActual's BCA database. lofonnation to track includes: DVD title, i.e. "Lost in 
Space"; BCA #/range, i.e. 12345687890; and Shipping Packaging/Traddng Container, 
i.e. Box 52221 to Hollywood Video. 

Aftor the BCA number is added to the DVDs, the DVDs are packaging/boxed for 
15 distribution to eiflirar the Distributor or the Retailer, It should be noted ftat many 
companies take multiple forms, so the repKcator and distributor may be one in the 
same. Also, some retailers are large/important enough to get shipments directly 
fix>m replicator. The way in which the DVDs are packaging/shipped is very 
important because one must track the BCA numbers to actual shipping containers 
20 (box, etc.). Therefore tracking information must also be added to the BCA database. 

if packaged DVDs are then sent to distributor, the distributor also has mechanisms, 
i.e. scanners, input device, and monitoring devices, in place for tracking based on 
their distributioa For example, Deluxe may receive a "package" of 1 00,000 copies 
25 of "Lost in Space." However, the distributor ships 10,000 to Retailor A and 5,000 to 
Retailer B. Hie distributor should be able to **iiiput" retailer A and B's distribution 
information into the system. Ideally, this becomes a seamless/automated process. 

Once the DVDs reach the retailer (either firom ttte replicator or distributor), then 
30 DVDs may be furttiex divided and distributed to local stores/outlets. In such a 
situation, the retailer should be able to automatically ''track'* distribution of these 
DVDs through to flieir stores. Over time, all three entitities (replicator, distributor, 



and retailer) are able to add tracking information to BCA database. Due to 
complexity and depend^ies on existing business systems, the retaO tracking 
concept will be rolled out in phases: r^licator first most likely with key retail 
accounts. The distributors will be brought in. Retailers will thai begin to embrace 
5 the ability to track based on local outlet/store. 

By flie foregoing design, easy deployment is thus ajBfozded and minimal hardware is 
required to allow the synchronization of contmt without significant capital 
investments and wife a vexy efficient control mechanism. The content delivery does 
10 not rely on high network bandwidth and is independent firom the synchronization. 

JntOTiet Server Application Program Interfece OtSAPI) extensions will be used on flie 
server- ISAPI extensions provide a mechanism to maintain a temporary or 
pennanent connectian with the users. These connections aDow the Synchronization 
15 Server to process request and to send the ^ropriate DVD conamands. The 

pennanent connections are known as '*Keep Alive*' connections. ISAPI extension 
can also be used as an HTTP interface to a more traditional server, wifii all data 
returned as text 

20 On flie client side the approach is to use, but not limited to Java 1 . 1 applets, to 
initiate event start-xq) for the Synchronization server. The advantage of using Java 
1.1 applets is to achieve platform independence for existing and future Java-enabled 
devices- JavaScript will be used to provide user interface navigation by *Svrapping" 
the applet 

25 

An ISAPI (Ihtemet Server Application Program Interface) is a set of Windows 
program calls that let one write a Web server application that will run fester than a 
Common Gateway loterfaoe (CGI) appKcatioiL A disadvantage of a CGI application 
(or "executable file," as it is sometimes called) is that each time it is run, it runs as a 
30 separate process with its own address space, resulting in extra mstructions that have 
to be performed, especially if many instances of it are running on behalf of users. 



Using ISAPI, you create a Dynamic Link Library (DLL) application file that can run 
as part of the Hypatext Tiansport Protocol (HTTP) application's process and address 
space. The DLL files are loaded into the compute when HTTP is started and remain 
there as long as they are needed; they don't have to be located and read into storage 
5 as frequenfly as a CGI application. 

Existing CGI applications can be converted into ISAPI appfication DLLs without 
having to rewrite their logic. However, they do need to be written to be thread-safe 
so that a single instance of the DLL can serve multiple users. 

A special kind of ISAPI DLL is called an ISAPI filter, which can be designated to 
10 receive control for every HTTP request One can create an ISAPI filter for 

encryption or decryption, for loggings for request screening, or for other purposes. 

One can write ISAPI serv^ extension DLLs (ISAs) that can be loaded and called by 
the HTTP server. Users can fill out forms and click a submit button to send data to a 
1 5 Web server and invoke an IS A» which can process the infonnatiou to provide custom 
content or store it in a database. Web servra- extensions can use infoimation in a 
database to build Web pages dynamically, and then send them to the client 
computers to be displayed. An application can add otiier custom fimctionality and 
provide data to the client using HTTP and HTML. 

20 

One can write an ISAPI filter. The filter is also a DLL that runs on an IS API- 
enabled HTTP server. The filter registers for notification of events such as logging 
on or URL mapping. When the selected events occur, the filter is called, and one 
can monitor and change the data (on its way fi^om the server to the client or vice 
25 versa), ISAPI filters can be used to provide custom encryption or compression 
schemes^ or additional authentication meOiods. 

Both sersrer extensions and filt^ run in the process space of the Web server, 
providing an efiScient way to extend the server's capabilities. 

30 

Overall Component Design 



The various jFunctional components of the softivare associated with the present 
invention will now be set forth. Such components include a Java/JavaScript 
Component, Synchronizer Component, lAyerhrpl Component, Business Layer 
Component, Configuration Manager Component, and DBConnect Component 

Java/JavaScript Component 

Figure 6 illustrates a flow diagram for providing information on a synchronized 
event on a plurality of client apparatuses in accordance with one embodiment of the 
present invention. First, in operation 600, a plurality of client apparatuses are 
connected via a network, as set forth earlier. Next, an ^plication program is 
embedded on a site on the network in operation 602. Such application program may 
take ttie form of a JAVA applet, and the site may include a website on the hitemet. 

In use, infi)imation is requested from a server on the netwoxk utilizing the 
application program. See operation 604. Such information relates to an event to be 
played back simultaneously on the client apparatuses and may include general 
information such as a start and stop trtne of the event, or more specific infomaation 
about the event itself. 

hi r^onse to such request, a script is received for displaying the information. Note 
operation 606. The script may take any form such as Peri, REXX (on IBM 
mainframes), and Tcl^Tk, and preferably includes a JAVAscript 

hi one embodiment of the present invention, the JAVA applet may be fiirther 
adapted to send a request to retrieve command information from the server for use 
with a playback device of one of the client apparatuses. The commands may be 
adq>ted to playback the event on the playback device simultaneous with the 
playback of the event on the remaining cUent apparatuses. Further, the commands 
may include a start time when the playback of the event is to begin on each of the 
chent apparatuses. 



The JAVA applets and JAVAscript are used to commimicate with the playback device 
of the cKent apparatuses. In one embodiment, the playback device includes a 
PCFriendly TM video player manufactured by Mteractual ®. 

5 

The Java applet is embedded within a web page and uses HTTP protocol to 
communicate to the synchronization s^er. The applet could request event 
infomiation from the server, and display it to the user via JavaScript The i^plet 
could also send a ''BroadcastVideoEvenf* request to retrieve DVD commands that 
1 0 can be passed to the video coiD^ponent, as set forth hereinabove. 

Synchronizer Component 

Figure 7 illustrates a method for creating a synchronizer object in order to playback 
15 an event simultaneously on a plurality of client apparatuses. The synchronizer object 
is portion of the software that actually implements the synchronization procedure. 
First, in operation 700, a request is received utilizing a network for viewing an event 
Next, the request is queued in memory in operation 702, 

20 hi response to the request, in operation 704, an object is created which is adapted to 
playback the event on a client apparatus amultaneous with the playback of the event 
on the remaining client apparatuses upon the receipt of an activation sigaaL As an 
option, the activation signal maybe provided using a clock of the client apparatus, or 
located at a different location, i.e. server. To accomplish this, the object identifies a 

25 start time when the playback of the event is to begin on each of the cliemt 
q3paratuses. 

In operation 706, the object is sent to one of the client ^aratuscs utilizing the 
network for being stored therein. In accordance with a primary aspect of the presrait 
30 invention, the object may be adapted to playback the event which is stored in 

memory of the client apparatus. This may be accomplished by activating a digital 
video disc (PVD) player. 



In summary, when the Synchronizer component receives a ^^BroadeastVideoEvenf^ 
jtom the ^plet, it then places the request in the thread queue for processing. To 
process a request, the thread creates a "call back" object, if one does not exist for 
this event The thread then adds the request to the "call back** object queue. This 
"call back" object tviU be invoked when it is time to play the DVD. The 
Synchronizer component creates a CaU Back COM object, iayer5Sta*. The 
Synchronizer component is also responsible for creating the LayerFactory interface 
which will be set forth hereinafter in greater detaiL 

Laverlmpl Component 

Figure 8 illustrates a flowchart for affording a scheduler object adapted to facilitate 
the playback of an event simultaneously on a plurality of netwotked client 
apparatuses. The present method ensures that critical information is tracked during 
the synchronization of the event. Such critical information not only ensures proper 
synchronization, but also enables various peripheral features. 

First, in operation 800, various values are determined including a current time, a 
start time when an event is to start, and a stop time when the event is to end* 
Thereafter, a length of the event is calculated based on the start time and the stop 
time in operation 802. As an option, the current time is determined by querying a 
clock of one of tiie client ^paratuses. 

If any portion of the length of the event takes place during a predetemiined threshold 
period, a command is stored in memory in operation 804. The conmiand may be 
adq}ted to automatically begin playing back the event at the start time. In one 
embodiment, the threshold period includes the time the users can be queued before 
the event. As an option, chapter information may be stored in the memory if any 
portion of the lengtii of the event takes place during the predetermined threshold 
period. This allows the command to automatically begin playing back the evait at a 
predetermined chapter. 



In operation 806, a loop is created at the start time during which a lapsed time of the 
event is tracked. This infoimation may be used for various tracking purposes to 
decide when to issue commands to &e user. In another embodiment^ a second loop 
5 may be created upon the begiiming of a chapter during which information on a next 
chapter is retrieved 

The "call back" object (LayerSink) is thus responsible for seating and 
communicating with the Layerlmpl component The Lqyerlmpl component acts as a 
1 0 scheduler, determining when to issue commands to the user. 

Lqyerlmpl will issue different DVD commands, based on the type of decoder the 
user has in their PC. Layerlmpl will differentiate between the decoders by using ttie 
decoder information submitted from the client The Lqyerlmpl will pass the correct 
1 5 DVD command to die client, based on the decoder's capabilities. For example, if 
the decoder does not support the TimePlqy event, then the serv^ may send a 
ChapterPlay event and wait ^propriately. 

The following is an enumerated summary of tihie steps the component uses to 
20 determine when the users will receive tfie DVD commands: 

1 . Retrieve the current time, and the time the event starts and ends. 

2. Calculates the length of the event 

3- If the event is within a threshold period (ie. the time users can be queued before 
25 the event), then store the first DVD command in memory. Also, store the Chapter 
information in memory. 

4. Create a loop that processes request until the event has completed. 

5. la the loop, calculate the lapsed time of the event 

6. In the loop, retrieve the next chapter information. 

30 7. Create another loop that will loop until time for the next ch^ter to be played. 

8. When the next chapter is ready to play, send the command that was retrieved from 
ttie Chapter table. 



Bpsiness Layer Component 



Figure 9 is a flowchart delineating a method for identifying a pluraEty of events 
which are played back simultaneously on aplurality of networked client ^paratuses. 
This features is important since a host server may be synchronizing more tfian one 
event at once, or during overlapping times. Such events must therefore be 
distinguished. 

First, in operation 900, a plurality of events are stored in memory on a plurality of 
client apparatuses. Each of the events is assigned a unique identifier which is stored 
in the memory. 

hi operation 902, the chent apparatuses are adapted to be coupled to a host computer 
via a network, as set forth hereinabove, hi operation 904, the identifier of the event 
which is stored in the memory of the cheat apparatuses is* then retrieved utilizing the 
network. Such identifier is subsequently compared with an identifier of a scheduled 
event, as set forth in operation 906. If the comparison renders a match, the playback 
of the event is begun on the appropriate client apparatuses. Note operation 908. 

CbusinessLayer thus differentiates evCTts by the disk and location ids, uploaded by 
the client to guarantee backwards compatibility. As set forth earlier, late arrivals can 
always re-sync with the event 

Configuration' Manager Comoonent 

Figure 10 shows a flowchart delineating a technique for identifying playback devices 
of aplurahty of client apparatuses whidi are networked to simultaneously playback 
an event The present technique is important since 'Oie pla)1>ack devices of the 
various chmt apparatuses may differ in make and model. Thus, dififerent commands 
are required therefor. 



Jn operation 1000, a type of the playback devices of the client apparatuses is first 
identified. Such *type" may refer to a make, model, or any other distingirishing 
characteristic of the particular playback devices. A command associated with the 
identified type of the playback device is then looked up in a look-up table. Note 
5 operation 1002. Such table may be located at the host server, or at any other location 
such as the client apparatuses. 

Thereafter, in operation 1004, the command is sent to the corresponding client 
apparatus for beginning the playback of the event simultaneously with the playback 
10 of the event on each of the remaining client apparatuses. 

This component is thus responsible for identi^ang what type of reference player is 
hosting the event The refer^ce player can be the database, which contains the 
. DVD commands or a real time player- When the initial DVD is command is 
15 requested, the "Synchronizer" table is queried for the host type. From that point 
forward, the scheduler would know from whom to receive data. 

DBConnect Component 

20 This component is responsible for communicating with the Synchronizer tables, and 
for providing access methods for the retrieved data. All interaction jOrom flie tables is 
on a read-only basis. The Za>/£r/mp/ component commuxdcates with this compo^^ 
to retrieve DVD commands and event information. 

25 Bven though curr^t implementation may be based on a Microsoft platfoim, hard 
dependencies on Microsoft or any other 3rd-paity development tools be 
avoided. To address such issues, the followiag conside3:Btions may be made 
throughout the code: 
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MFC specific code may be avoided. Instead, STL may be used. ATL and/or MFC 
code may be encapsulated into separate classes and portioned firom the rest of the 
code. Class implementations may use aggregation pattern to delegate business logic 



to the portable classes. Database connection classes may be separated and the 
commiinication protoool may be separated with respect to portability to Oracle and 
other platforms. 



5 Figures 11 and 12 illustrate the order of events among the various components of the 
presmt invention. In particular. Figure 11 illustrates the manner in which a layer 
factory is created. As shown, an event is first checked in a database server after 
which a business layer is created in a WEB server in a manner set forth hereinabova 
The foregoing components are then created. Figure 12 illustrates the manner in 
10 which user requests are processed. As shown, conununication is afforded with the 
video player on the client machine by means of JAVAscript and JAVA applets. Ite 
WEB server, in turn, communicates DVD commands to the video player via the 
JAVA ^lets, and also interfaces the database server via the various components 
thereof which were set forth hereinabove. 

15 

Alternate Embodiments 

To support future enhancements, further components may be included with extendibility 
as the major objective. Various future enhancements of the product and how they will 
20 be addressed will now be set forth. 

Host&lReal Time Players 

While spirals may retrieve pre-recorded DVD commands ftom the database, 
25 alternate spirals may support a consumer as a host. The architecture may also 

support phig-m components* Altemate spirals may support the RealTimeConnector 
component, which accepts host user request and forwards them to tiie clients. The 
instant ardiitecture supports the DBConnector which accepts events from the 
database. 

30 

Keep Alive Connections 



Cnients may maintain connections throughout Uie event. This allows the host to send 
a various number of comraands to the client of the event. Although the spiral 
disconnects users once a PLAY conunand has been issued, the Synchronizer class 
(which wiU be set forth later) adds each connection to a Thread Pool This pool of 
5 counections can be left open during the life of the event. 

Logging Participants 

Each request may be logged into the database to provide a reference for the future. 

10 

DVD Positioning 

As an option, connections may be pooled to allow the synchronization server to 
direct consumer*s machines to the certain locations tiuoughout the entire event. 

15 

Synchronization events in alternate spirals may be deiSned as a combination of play 
from location event and the actual event. This way, one describes each event in the 
unambiguous way on the client side and synchronizes it with the server. For 
example, a situation may be considered where one fast forwards after a movie is 

20 played for 15 x w^y and thereafter plays the scene in flie movie. In such situation, one 
has to submit the information to the client player, indicating that it (player) has to 
start time play from 15 min into flhe movie and fast-forward to the certain location. 
A better way would be to analyze what is the next event after fest forwarding 
occurred and perform a combination Sor the play from location and next event. This 

25 design would require significant changes to the cUent infrastmctnre, including video 
object^ remoteagent and provider and should be taken into consideration in any 
alternate client design. 

Classes/Component Diagrams 

30 

Figures 13^16 illustrate various class/component diagrams. In particular, Figures 13- 
16 illustrate a Synchronizer Class Diagram 1300, Layerlmpl Class Diagram 1400, 



Business Layer Class Diagram 1500, and DBConnect Class Diagram 1600, 
respectively. 

Sequence Diagrams 

5 

Figure 17 illustrates a logical sequence diagram 1700. As shown, when the server 
receives a user request, it analyzes the authentication information of the request 
(date/time, disc id, user id, and BCA number) and the appropriate synchronization 
event stored in the database. The database contains an event start threshold value 
10 measured in milliseconds. This threshold defines the amount of time prior to an 
event that a consumer is eligible to "connect" for the start of the event. 

If the date/time of Ite user request lies within the event start threshold, flie user is put 
into wait queue and receive the ^propriate data when flie time closes. Note steps 
15 1^,3,5,6,7 of the Logical Sequence diagram. Otherwise, a message is sent 

infertoing the user when the event will occur. Note stq> 4 of the Logical Sequence 
diagram. 

Server side collaboration diagram 

20 

Figure 18 illustrates a logical sequence diagram 1800 that shows server side 
collaboration. As shown, server ISAPI extension receives a BroadcastVideoEvents 
request It calls MJSusinessServer via B^ginProcess, to retrieve configuration 
infonnation. Configuration information contams a playback connector. Playback 
25 connector identifies whether the server will have to communicate with a reference 
player or will it perform playback fi*om the database. 

At step 6, ISAPI extension will call lAJusinessServer CompareTime method and 
based on the results will send to the user a predefined web page indicating to retry 
30 later or return control to the web server, notifying it (web server) to keq) the 

connection open« At this point connection is pooled and will be processed by the 
MJusiTiessSeruer at a time of the event 



Client Collaboration Diagram 



Figure 19 illustrates a logical sequence diagram 1900 showing client side 
collaboration in. accordance with one embodiment of the present invention. 

Classes/Interfaces Definitfon 

Definitions of one embodiment of the various classes associated with the software which 
implemoits the present invention will now be set forth. 

Class Appletl 

Purpose: 

This is the class that in^lements the applet The browser will use it to bootstrap our 
applet 

Responsibilities: 

* Request a BroadCastVideo event and to gather event status infonnation. 

Collaborations: 
BroadCasfBVent, CmEncrypt 

Base class and implemented interfaces: 
Javax^plet 

Public interface: 



getChapter Retunis the current chapter the reference player is playing. 
Return type: String 
Parameters: void 
Pre-conditions: None. 
5 Post-conditions: None. 

gefntlejnfo Returns the current title the reference player is playing 
Return type: String 
Parameters: void 
10 Pre-conditions: None. 
Post-conditions: None. 

ge^tarGTune Returns the time the event is scheduled to start 
<SSMM:HH:DDdVIM:YYYY> 
15 Return type: String 
Parameters: void 
Pr^-conditions: None. 
Post-conditions: None. 

20 getStaiiTimeSec Returns the time the event starts in seconds. 
Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

25 

getStartTimeMiiiReturns tiie time the event starts in minutes. 
Return type: String 
Parameters: void 
Pre-conditions: None. 
30 Post-conditions: None. 

gefStailTjmeHxRetums the time the event starts in Hours. 



Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

GetStartTimeBay Returns die time the event starts in da>^. 
Return type: String 
Parameters: void 
Pre-conditions: None, 
Post-conditions: None. 

GetStartTimeMnth Returns the time file event starts in months. 
Return type: String 
Paramet^: void 
Pre-conditions: None. 
Post-conditions: None, 

GetStartTimeYr Returns the time the event starts in year. 
Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

GetLenOCEh^ent Returns the length of the event. 
Return type:' String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None, 

GetExpiredXime: Returns l^se time of the event 
Return type: Stdng 
Parameters: void 



Pre-conditions: None. 
Post-conditions: None. 



getServerTime: Returns the servers current time <SS:MMflH:DD:MM:YYYy>. 
5 Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

10 getServerXimeSec: Returns the servers current in seconds. 
Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None, 

15 

getServerXimeMin: Returns the savers current in minutes. 
Retam type: String 
Parameters: void 
Pre-conditions: None. 
20 Post-conditions: None. 

ge^erverHmeHr: Returns the servers current in hours. 
Return type: String 
Parameters: void 
25 Pre-conditions: None. 
Post-conditions: None. 

getServerTimeDay: Returns the servers currait in day. 
Return type: String 
30 Parameters: void 

Pre-conditions: None. 
Post-conditions: None, 



getServerTimeAfoth: Returns the servers current in month. 
Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

getServerHmeYr: Returns the servers cunent in year. 
Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

startProc: Calls the ISAPIs "Servethifo'' method. 
Return type: void 

Parameters: String disk id. String location id 
Pre-conditions: None. 
Post-conditions: None. 

msg^vent: Calls BroadCastEvent applet. 
Return type: void 
Paramet^: void 
Pre-conditions: None. 
Post-^nditions: None. 

Class BroadCastEvent 

Purpose: 

Tias is the class that invokes the Synchronizer. 
RespOTisibilities: 



• Sets the JavaScript with the command returned from the server. 



Collaborations: 

5 

CraEncrypt 

Base class and implemented interfaces: 
10 Java-Thread 

aass CDBComiect 

Purpose: 

15 

This is flie class provides a public interface for componmts to request information 
from the DB tables. 

Responsibilities: 

20 

» Opens the database and Synchronizer^ Ch^terJWsk tables. 
" Queries the Synchronizer by the specified disk id and location id, 
» Queries the ChapterJJisk by disk id. 
■ Provides the nrart chapter that is scheduled to play. 
25 ■ Queries the Decoder_Capabilities table to determine if the requested player is 
time or chapter play. 

Collaborations: 

30 DBSyncSet 

DBReferenceSet 
CDBChapterSet 



CDecoderCapabilities 



Base class and implemented interfaces: 

5 Ptd)lic interface: 

Get_NextChaptcr: Returns the next chapter to play. 
Return type: String 

Paramet«s: long tune, long tifle, BSTR Chapter 
1 0 Pre-conditions: None. 
Post-conditions: None. 

chkEvent: Checlcs if an event is scheduled for the disk and location id. 
Return type: String 
15 Parameters: long time, long title, BSTR Chapter 
Pre-conditions: None. 
Post-conditions: None. 

getinitialDVDConaniand: Returns the first DVD conunand to play. 
20 Return type: String 
Parameters: BSXR& 
Pre-conditions: None. 
Post-conditions: None. 

25 getjaextDVDConimaiid: Returns the next DVD command to play. 
Return type: String 
Parameters: BSTR& 
Pre-conditions: None. 
Post-conditions: None. 

30 



decoderArray: Retmns an array of decoder types. 
Return type: String 



Parameters: long **, long ** 
Pre-conditions: None. 
Post-conditions: None. 

5 Class CCConfipMgrlmpl 

jRtcrpose: 

This is the class provides a public interfece for components, to detennine the type of 
10 reference player hosting the event 

Responsibilities: 

>■ Opens the database and Synchronizer, Chapter _Disk tables. 
15 ■ Queries the Synchronizer by the specified disk id and location id. 
■ Stores the reference player type. 

Collaborations: 

20 CConfieMgrRecSet 

Base class and implemented interfaces: 

Public interface: 

25 

get_hostType: Returns the referrace player host type. 
Return type: String 
Parameters: short 
Pre-conditions: None. 
30 Post-conditions: None. 



Class threadFunctor 



Purpose: 



This class provides a threading model that classes can use to derive. 

5 

Responsibilities: 

» Calls the CreateEvent function, which opens a named^or unnamed event 
objec, 

10 ■ Calls Jbeginthiead, which creates a thread begins execution of a routine at 

start_address. The routine at start_address must use the ^cdecl calling 

convention and should have no return value. When the thread returns fixrm 
that routine, it is terminated automatically. 
• Calls the WaitForSiugleObject function, which checks tiie current state of the 

15 specified object If the object's state is nonsignaled, the calling thread enters 

an efficient wait state. 

■ Calls the ResetEvent function, which sets die state of the specified event 
object to nonsigualed 

■ The state of an event object remains nonsigualdd until it is explicitly set to 
20 signaled by fbe SetEvent or PulseEvent function. 

Collaborations: 

CConfigMgrRecSet 

25 

Base class and implemented interfaces: 

Public interface: 

30 start: Starts the thread. 
Return type: void 
Parameters: void 



Pre-conditions: 
Post-conditions: 



' None. 
None. 



stop: Stops tbe thread. Calls CloseHandle for the thread and event 
5 Return tjpe: void 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

10 Class isapitbread 

Purpose: 

This creates an ISAPI tibread. 

15 

Responsibilities: 

■ Adds a request to a vector. 

■ Creates the sink object. 

20 ' Stores tiie request into sink object 

" Sends the time information to JavaScript. 

Collaborations: 

25 LayerSink 
factoiySink 

Base class and implemented interfaces: 

30 IhreadFunctor 

Public interface: 



addrequest: Adds the request to its vector. 
Return type: void 
Parameters: void 
5 Pre-conditions: None. 
Post-conditions: None, 

getBLayerlnfo: Responsible for getting infonnation about the event. 
Return type: void 
1 0 Parameters: std:string&,std::stiing&, Cht^ServerContext* 
Pre-conditions: None. 
Post-conditions: None. 

Class factorvSink 

15 

Purpose: 

Manages the layerSinfc and businessLayerProp objects. 
20 Responsibilities: 

■ Stores a layerSink object 

" Returns the "businesssLayecProp" <Busbess Layer Pn)perties> 

■ Creates the •'businessLayraProp" <Business Layer structure> 

25 

Collaboraiions: 

LayerSink 
busmessLayerProp 

30 

Base class and implemented interfaces: 



Public interface: 



construct: Stores alayerSinkobject* 
Retumtype: void 
5 Pacameters: void 

Pre-conditions: None. 
Post-conditions: None. 

notifyCreateLayer: Responsible for creating a *1}UsinessLayeiProp". 
10 Retumtype: void 

Parameters: BSTR, BSTR, DATE, DATE, LONG 
Pre-conditions: None. 
Post-conditions: None» 

15 Class laverSink 

Purpose: 

layerSink represents a sink interl&ce and stores a queue of requests. It creates a 
20 connection point object 

This call back object, allows asynchronously processing. 

Responsibilities: 

25 ■ Acts as the client sink object 

« Sends the results to the us^ 

■ Creates the "BusinessLayef and makes it a connection point object 

■ Closes the users connection- 

■ Creates a Factory interface by calling "createFactoiy". 
30 ■ Creates a connection point for flie fectory. 

• Stores the LayerSink in the FactorySink object 



■ Creates a connection point (call back) by calling AtlAdvise, between the 
connection point containea: and the client sink object This allows &e client 
to receive events. 

■ Calls the connectable objects "getServerLayer". This method j&res an event to 
5 the clients sink object 

» Create a business layer, 

» Store the request in its vector. 

■ Release the Sink Object (client) 

■ Calls AtlUnadvise to terminates Ihe ability of the client to receive events. 

10 

Collaborations: 

Base class and implemented interfaces: 

1 5 Public interface: 

consfruct: Creates a connection point 
Return type: void 
Parameters: void 
20 Pre-conditions: None. 
Post-conditions: None. 

addRequest: Adds the request to its vector. 
Return type: void 
25 Parameters: ' BSTR, BSTR, DATE, DATE, LONG 
Pre-conditions: None. 
Post-conditions: None. 

createBasinessLayer: Creates a business layer. Create the connection point . 

30 Return type: void 

Parameters: businessLayerProp & 
Pre-conditions: None. 



PostK5onditioiis: None. 



updatetime: This call back function translates the time and sends the command to 
the user. 
5 Return lype: void 
Parameteis: Iong,long 
Pre-conditions: None, 
Post-conditions: None. 

10 Class CBusinessLaver 

Purpose: 

Creates a layerfliread object This object is responsible for providing access methods, 
1 5 v/hich provide ev«it infonnation. 

Responsibilities: 

■ The "Synchronizers" createBusinessLayer method creates a class object from 
20 the "IBusinessLayer" interface. <The class object is part of the Layerhnpl 

project> 

« The BusinesLayeis class object <m_ilayer> calls its '•hiitialize" method- 
<Note: m_ilayer is the connection point object It identifies the "Sink 
Xnterfece". 

25 ■ It then calls the "hritialize" metiiod of the connection point. 

■ The "Initialize" method then calls the "ChkValidEvent" method, which flien 
creates a layerthread object 

Collaborations: 

30 

CBusinessLayer 
layerthread 



Bass class and implemented interfaces: 



Public interface: 

Initialize: Calls the "ChkValidEvent" mettiod which kicks of a layer thread. 
Return type: void 
Parameters: void 
Pre-conditions: None. 
Post-conditions; None. 

Class laverthread 

Purpose: 

This object acts as a scheduler, processing request fcom its queue. 
Respomibilities: 

■ Send DVD commands to the user. 

■ "Syncs" ^xp late comers to the events. 

Collaborations: 

CBusinessLe^ 
CDBConnect 

Base doss and implemented interfaces: 

Public interface: 



starlThread: Processes requests jGrom the queue 



I 



Return type: void 
Parameters: void 
Pre-conditioDs: None. 
Post-conditions: None. 

5 

Class CLaverFactorv 
Purpose: 

10 This olject manages businesslayer objects. Business layer objects conamnnicate with 
the reference player and notify the user which DVD conunand to- play. 

Responsibilities: 

15 ■ Send DVD commands to the user. 

■ *'Syncs" up late comers to the events. 

■ This object Implements the UDJLayerFactoiy interface. 

■ This COM object is flie servers Connectable Point object. 

■ This server object supports connections to sink interfaces. These sink 
20 interfaces reside on the client side and are equivalent to the "call back" 

fimctions in Windows, 

Collaborations: 

25 CBusinessL^er 
CDBConnect 

Base class and implemented interfaces: 

30 Public interface: 



getServerLayer: "Fires" an eveat to create a business layer with the properties 
retrieved from the pipe object. 
Return type: void 
Parameters: void 
5 Pre-conditions: None. 
Post-conditions: None. 

pntjsetjayer: call the "CLayerFactoryhnpr addQnaethod. Supplying the 
"businesslayer** object 
1 0 This will added to shared memory queue and written to a file. 
Return type: void 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None, 

15 

FtnalConstruct: Calls the "CLayerFactotylngjl" FinalCoiistruct COM class object 
Return type: void 
Parameters: void 
Pre-conditions: None. 
20 Post-conditions: None. 

Although only a few embodiments of the present invention have been described in 
detail herein, it should be understood that the present invention may be embodied in 
many other specific forms wifliout dqjarting &om the spirit or scope of the 
25 invention. Therefore, the present examples and embodiments are to be considered as 
xUustmtive and not restrictive, and the invention is not to be limited to the details 
given herein> but may be modified within the scope of the appended claims. 



What is claimed is: 



CLAIMS 



1 1 . A method for creating a synchrouizer object in order to playback an evait 

2 simultaneously on a plurality of a client apparatuses, comprising the steps of: 

3 (a) receiving a request utilizing a network for viewing an event; 

4 (b) queuing the request in memor>^ 

5 (c) creating an object in response to the request, the object adapted to playback 

6 the event on a client apparatus simultaneous with the playback of the event 

7 on the remaining client apparatuses upon fiie receipt of an activation signal; 

8 and 

9 (d) sending the object to one ofthe client ^paratusesutili2dng the network for 
1 0 being stored therein. 

12. A method as recited in claim 1, wherein the request is received via an 
2 application program embedded in a site on the network. 

13. A method as recited in claim 2, wherein (he object is adapted to playbwk ttie 
2 event which is stored in memory of the client apparatus. 

14. A method as recited in claim 3, wherein the memory includes a digital video 
2 disc (DVD). 

15. A mediod as recited in claim 1, wherein the object identifies a start time 

2 whm the playback of the event is to begin on each of the client apparatuses, 

16* A method as recited in claim 1 , wherein the activation signal is provided 

2 using a clock of the client apparatus. 

17. A computer program embodied on a computer readable medium for creating 

2 a synchronizer object in order to playback an event simultaneously on a 

3 plurality of a client apparatuses, comprising: 



4 (a) a code segment for receiving a request utilizing a network for viewing an 

5 event; 

6 (b) a code segment for queuing the request in memory; 

7 (c) a code segment for creating an object m response to the request, the object 

8 adapted to playback the event on a client apparatus simultaneous with the 

9 playback of the event on the remaining client apparatuses upon the receipt of 

10 an activation signal; and 

11 (d) a code segment for sending the object to one of the client apparatuses 

12 utiKzing the netwodc for being stored therein. 

18. A computer program as recited in claim 7, wherein the request is received via 
2 an application program embedded, in a site on the network. 

19. A computer program as recited in claim 8, wherein the object is adapted to 
2 playback the event which is stored in memory of the client apparatus. 

1 10- A computer program as recited in claim 9, wherein the memory includes a 

2 digital video disc (DVD). 

1 1 L A computer program as recited in claim 7, wherein the object identifies a 

2 start time when the playback of the event is to begin on each of the client 

3 ^paiatuses. 

1 12. A computer program as recited in claim 7, wherein the activation signal is 

2 provided using a clock of the cHent apparatus. 

1 13. A system for creating a synchronizer object in order to playback an event 

2 simultaneously on a plurality of a cli^t ^paratuses, comprising: 

3 (a) logic for receiving a request utilizing a netwodc for viewing an event; 

4 (b) logic for queuing the request in memory; 

5 (c) logic for creating an object in response to the request, the object adapted to 

6 playback the event on a client apparatus simultaneous with the playback of 
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SYSTEM, METHOD AND ARTICXE OF MANUFACTURE FOR A 
SYNCBRONIZER COMPONENT IN A MULTIMEDIA 
SYNCHRONIZATION FRAMEWORK 

ABSTRACT 

A systan, method and article of manufacture are provided jfbr creating a 
synchronizer object in order to playback an event simnltaneously on a plurality of a 
client apparatuses. First, a request is received utilizing a network for viewing an 
event. Next, the request is queued in memory. Tn response to the request, an object 
is created which is adapted to playback the event on a client apparatus simultaneous 
with the playback of the event on the remaining client q>paratuses upon the receipt 
of an activation signal. The object is sent to one of the client apparatuses utilizing 
the network for being stored therein. 



PROVIDING AN EVENT STORED IN MEMORY ON A PLURALITY OF CUENT APPARATUSES. 
^^WTreCUENTAPPARATUSESAREADAPTH)TOBE 
COMPUTER VIA A NETWORK 
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TRANSMrmNG INFORMATION FROM THE HOST COMPUTER TO THE CLIENT 
APPARAEsimUaNGTHE NETWORK FOR ALLOWING THE SIMULTANEOUS PUYBACK 
OFTHE EVENT ON EACH OFTHECUENr APPARATUSES 
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Figure 2 



PROVIDING AN EVENT STORED IM MEMORY ON A PLURAUTY OF CUENT APPARATUSES. 
WHEREIN THE OJENT APPARATUSES ARE ADAPTED TO BE CONNECTED TO A HOST 
COMPUTER VIA A NETWORK 
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STORING INFORMATION ON THE HOST COMPUTER FOR AIXOWING THE SIMULTANEOUS 
PLAYBACK OF THE EVENT ON EACH OF THE CUE^^' APPARATUSES 
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AUOWING THE INFORMATION TO BE DOWNLOADED UHUZING THE NETWORK FOR 
PLAYBACK AFTER THE SIMULTANEOUS PLAYBACK 
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Figure 3 



CONNECTING A PLURALHY OF CLIENT APPARATUSES VIA A NETWORK 
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r 


SIMULTANEOUSLY PLAYING BACK AN EVENT ON THE CLIENT APPARATUSES UTIUZING 

THE NETWORK 


1 


r 
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OVERLAYING MATHWU. DURING THE PLAYBACK OF THE EVENT BASB3 ON INPUT 
RECEIVED FROM AT LEAST ONE OF THE CUEMT APPARATUSES 
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Figure 4 



CONNECTING A PLURALITY OF CLIENtAPPARAniSES VIA A NETWORK. WHEREIN AN 
EVENT IS STORED IN MEMORY ON THE CLIEMT APPARATUSES 
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SIMULTANK)USLY PUVYING BACKTHE EVENT ON THE CUENTT APPARATUSES UTILIZING 

THE NETWORK 
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RECBVING A REQUEST FROM ONE OF THE CUEMT APPARATUSES DURING THE 
SIMULTANEOUS PLAYBACK TO BE INCLUDB) IN THE SYNCHRONIZED EVENT 




r . , , 
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TWiNSiWITTING INFORHMTION TO THE REQUESTING CLIBW APP/«ATI£imiJaNSTHE 

r^CTWORKFOR IDEMT1FY1NGA LOCATION IN THE MEMORY WHERE THE EVENT IS 
CUR^NaYBBNG PLAYED BACKSO AS TO AllOWTHE SIMULTANEOUS PLAYBACK OF 
THEEVENTONTHEI^QUESTINGCUENTAPPARATUS 
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Figure 5 



CONNECTING A PLURALnV OF CUENT APPARATUSES VIA A NETWORK 
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EMBEDDING AN APPLICATION PROGRAM ON A SITE ON THE NETWORK 
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REQUESTING INFORMATION FROM A SERVER ON THE NETWORK UTILIZING THE 
APPUCATION PROGRAM, WHEREIN THE INFORMATION REUTES TO AN EVENTTO BE 
PLAYED BACK SIMULTANEOUSLY ON THE CLiENT APPiWVTUSES 
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RECEIVING A SCRIPT FOR DISPLAYING THE INFORMATION 
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Figure 6 



RECEIVING A REQUEST UTIUZINS A NETWORK FOR VIEWING AN EVENT 
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QUEUING THE REC 


JUEST IN MEMORY 
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CREATING AN OBJECT IN RESPONSE TO THE REQUEST, THE OBJECT ADAPTED TO 
PLAYBACK THE B/ENT ON A CUEOT APPARATUS SIMULTANEOUS Wrm THE PL^^ 
OF THE EVENT ON THE REMAINING CUENT APPARATUSES UPON THE RECEIPT OF AN 

ACTIVATION SIGNAL 



SENDING THE OBJECT TO ONE OF THE CUENT APPARATUSES UTHCING THE NETWORK 
FOR BEING STORED THERHN 
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Figure 7 



DETERMINING A CURRENT TIME. A START TIME WHEN AN EVENT IS TO START. AND A 
STOP TIME WHEN THE EVEhTT IS TO END 
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CALCULATING A LENGTH OF THE EVEMT BASED ON THE START TIME AND THE STOP Vm 
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STORING A COMMAND IN MEMORY IF ANY PORTION OFTHE LENGTm OF THE EVENT 
TAKES PLACE DURING A PREDETHRMir£D THRESHOLD PERIOD 
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CREATING A LOOP ATTHE START T7ME DURING WHICH A lAPSED TIME OF THE EVENT 15 

TRACKED 
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Figure 8 



PROVIDING A PLURALITY OF EVENTS STORED IN MEMORY ON A PLURAUTYOF CUENT 

APPARATUSES. THE EVENTS EACH HAVING A UNIQUE IDENTIFIER ASSOCIATED 
THEREWITH AND STORED IN THE MEMORY, WHEREIN THE CUENT APPARATUSES ARE 
ADAPTED TO BE COUPLED TO A HOST COMPUTER VIA A NETWORK 
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ASCERTAINING THE IDENTIFIER OF THE EVENT STORED IN THE MEMORY OF THE CLIENT 
APPARATUSES UTIUZING THE NETWORK 
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COMPARING THE IDENPFIER WITH AN IDENTIFIER OF A SCHEDULED EVENT 
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BEGINNING THE PLAYBACK OF THE EVENT ON EACH OF THE CUENT APPARAUJSES IF 
THE COMPARISON RENDERS A MATCH 
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Figure 9 



IDENTIFYING A TYPE OF THE PIAYBACK DEVICE OF EACH OF THE CUENT APPARATUSES 
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LOOKING UP A COMMAND ASSOaATED WITH THE IDENHFIED TYPE OF THE PLAYBACK 

DEVICE 


s 
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SENDING THE COMMAND TO THE CORRESPONDING CUENT APPARATUS FOR BEGINNING 
™ PW^^WCK 0^^ SIMULTANEOUSLY WITH THE PLAYBACK OF THE EVENT 
THE PIAYHAC^ or^ ^^qp^hE REMAINING CUENT APPARATUSES 
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Figure 10 
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3. Create Components 
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WEB SERVER 



Figure 11 



Step 2: Process Users Request 
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Video Player 
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Figure 14 



Buslnass tayor Component 
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Figure 15 
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7: return request to the user 



1800 




r 
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2: Invoke HTTP Thread 
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